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httpIntravascular ultrasound imaging as a novel tool for
the diagnosis of endoﬁbrosis
Danielle Campbell, MD,a Elizabeth Andraska, BS,a John Rectenwald, MD,b and
Katherine Gallagher, MD,a Ann Arbor, Mich; and Dallas, Tex
Given the rise of high-intensity sport athletes and the paucity of literature on endoﬁbrosis, we describe a novel adjunctive
imaging technique to aid in diagnosis. A 41-year-old female triathlete presented with exercise-limiting claudication.
Results of lower extremity magnetic resonance angiography, provocative Doppler, angiogram, and digital subtraction
angiography with papaverine were nondiagnostic. Intravascular ultrasound imaging was able to delineate an abnormal
segment of the proximal external iliac artery with intimal hypertrophy. We report intravascular ultrasound imaging as a
superior imaging modality to deﬁnitively diagnose endoﬁbrosis and assist proper planning and operative treatment of
patients with endoﬁbrosis. (J Vasc Surg Cases 2016;2:59-61.)Endoﬁbrosis is a rare cause of lower extremity claudica-
tion in a healthy young adult.1 Given the increase in the
number of high-intensity athletes during the past decade,
the prevalence of endoﬁbrosis is steadily increasing, making
this disease relevant to the practice of the modern vascular
surgeon. The pathology involves hypertrophy of the
intimal layer of the iliac vessels, seen usually in runners or
cyclists, and results in intimal thickening that leads to ste-
nosis and decreased blood ﬂow during heavy exercise.2
Symptoms occur only at maximal exertion.
Diagnosis has previously been described by provocative
duplex examinations and angiography, sometimes with
pressure gradients obtained across the proposed lesion
with vasodilators to mimic the exercise state.3 Angio-
graphic ﬁndings are generally subtle, and often, pharmaco-
logically stimulating the high level of exercise needed to
induce symptoms in these patients may not be possible.
The patient consented to the publication of this report in
which we found the use of intravascular ultrasound
(IVUS) imaging as a diagnostic tool to aid in the diagnosis
of endoﬁbrosis. We believe that IVUS imaging is superior
to the other traditional modalities used for the diagnosis
of this disease. In this report, we introduce the use of
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CASE REPORT
A 43-year-old woman with exercise-limiting left lower extrem-
ity claudication presented for evaluation. She was a competitive
long-distance runner who began to experience symptoms while
running uphill or >1 mile during the past year. The patient’s
medical and surgical histories were unremarkable. She had no fam-
ily history of vascular disease, musculoskeletal injuries, or congen-
ital defects. She was a nonsmoker with no classic risk factors for
vascular disease. Physical examination revealed equally palpable
femoral and distal lower extremity pulses, no psoas muscle
hypertrophy, and results of the laboratory evaluation were
unremarkable.
We obtained bilateral pulse volume recordings, segmental
pressures, and ankle-brachial indices (ABIs), which were within
normal reference ranges at rest. Exercise on a treadmill at an
8-mph pace on 10% incline induced symptoms and provided evi-
dence of demand ischemia, with the left ABI dropping from
1.06 to 0.66.
Provocative noninvasive imaging by Doppler with triphasic
waveforms remaining in dorsiﬂexion, plantar ﬂexion, and knee hy-
perextension and magnetic resonance angiography (MRA) were
done to rule out popliteal entrapment and cystic adventitial dis-
ease. Neither showed evidence of extrinsic compression or iliac ste-
nosis. Given the patient’s persistent symptoms and left lower
extremity demand ischemia evidenced on exercise ABIs, a diag-
nostic angiogram was performed. This demonstrated a focal yet
subtle stenosis of the proximal external iliac artery just distal to
the iliac bifurcation. Intraluminal pressures were obtained across
the lesion, with and without the administration of intra-arterial
papaverine, which demonstrated no transitional gradient (Fig 1).
Because we had a continued suspicion for endoﬁbrosis with
limited angiographic evidence, we used IVUS to evaluate for thick-
ening of the arterial intima in the proposed diseased segment
compared with normal vessel proximally and distally. As evidenced
in Fig 2, there was signiﬁcant arterial thickening in the area of
question: the luminal diameter narrowed from 10 mm to
4.5 mm at the segment of greatest intimal hypertrophy.59
Fig 1. Angiogram of affected vessel after administration of
papaverine demonstrates no obvious stenosis or lesion defect
(arrow).
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to undergo left external iliac replacement with a reversed saphe-
nous interposition graft via a retroperitoneal approach. No compli-
cations occurred. The specimen demonstrated signiﬁcant intimal
thickening on gross pathology (Fig 3). Postoperative duplex
demonstrated a patent bypass with no elevated velocities. At the
6-month follow-up, the patient had resolving symptoms and
improved exercise ABI. The patient has now been monitored for
3 years and has run several marathons without difﬁculty.
DISCUSSION
Endoﬁbrosis is a rare problem seen in young, healthy,
endurance athletes. The differential diagnosis to consider
in a young patient with lower extremity claudication painFig 2. Intravascular ultrasound (IVUS) imaging differentiate
(right) a section of proximal iliac artery that demonstrated inincludes atherosclerosis, chronic compartment syndrome,
cystic adventitial disease, persistent sciatic artery, popliteal
entrapment syndrome, and endoﬁbrosis. Owing to the rar-
ity of endoﬁbrosis, incidence of the disease is not well
known or characterized.1,2,4 It is most extensively reported
in competitive cyclists but can also affect other high-
endurance athletes.1
The condition is characterized by progressive thick-
ening of the intimal layer in the vessel wall with loose con-
nective tissue with variable amounts of collagen, elastin,
and smooth muscle cells.5 Chronically, this causes stenosis,
vessel kinking, and impaired ﬂow.2 Endoﬁbrosis affects the
external iliac artery in 90% of cases.2 It is described as a pri-
marily unilateral claudication but can be bilateral in up to
15% of cases.4
Current literature suggests the etiology is most likely
due to local mechanical factors such as the position of
the athlete. Repetitive hyperﬂexion of the hip stimulates
ﬁbrotic changes within the vessel.3 The repeated ﬂexion
may affect the adjacent fascia and prevent the iliac vessel
from moving freely, rendering it susceptible to traumatic
injury during exercise.2 Athletes may also develop hyper-
trophy of the psoas muscle over time, which stretches the
iliac artery and creates mechanical stress that predisposes
to ﬁbrotic injury.3 Although mechanical stress seems
most likely, investigators have also suggested systemic fac-
tors for the cause of endoﬁbrosis because most affected in-
dividuals display metabolic variations such as methionine
metabolism abnormalities.6
A variety of imaging modalities are suggested for the
diagnosis of endoﬁbrosis, but none provide consistent,
deﬁnitive diagnosis. ABIs provide helpful data when evalu-
ating an athlete with claudication, and discrepancies in
ABIs between one leg and the other after exercise provided (left) a normal segment of proximal iliac artery from
timal hypertrophy.
Fig 3. Gross pathology demonstrated obvious intimal thickening
in a portion of the (bottom) proximal iliac artery compared with
(top) a normal segment of the proximal iliac artery.
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ful tool in assessing anatomic abnormalities and changes in
ﬂow due to affected vessels. Sensitivity with duplex imaging
is reported to be as high as 86%; however, this was only
achieved in patients with advanced disease.7,8 Furthermore,
duplex imaging is operator dependent and requires precise
positioning to reproduce the claudication.
MRA is useful in the detection of ﬂow abnormalities.4
However, kinked vessels in endoﬁbrosis have been sug-
gested to cause signiﬁcant movement during MRA,
rendering it less useful due to movement artifact.2
Digital subtraction angiography is also used to visualize
ﬂow-limiting lesions. The calculated pressure gradient is
most useful for diagnosis when vasodilators are adminis-
tered, mimicking exercise physiology, because most
affected patients show normal ﬂow physiology at rest. Phar-
macologic vasodilation with digital subtraction angiog-
raphy identiﬁes stenosis in the external iliac artery with
54% sensitivity.9 Often in these extreme athletes, reproduc-
ing their high degree of physiologic stress can be difﬁcult.
With such signiﬁcant potential for false-negative results,
an alternative imaging modality is needed. Furthermore,
an imaging technique that speciﬁcally captures intimal
thickening is required to differentiate endoﬁbrosis from
other forms of lower extremity claudication.
In this report, we suggest IVUS as an alternative and
potentially more deﬁnitive diagnostic imaging modality in
the diagnosis of endoﬁbrosis. IVUS provides in vivohistologic information regarding the vessel wall and associ-
ated lesions. Unlike other imaging techniques, IVUS dis-
tinguishes the three layers of muscular arteries based on
different echogenicity.10 Therefore, unlike the aforemen-
tioned imaging, IVUS has the ability to differentiate lesions
causing endoﬁbrotic claudication by identifying intimal
thickening, making it a useful adjunct to deﬁnitively diag-
nose endoﬁbrosis in highly conditioned athletes where pro-
vocative angiography may not be able to detect this
pathogenesis.
CONCLUSIONS
Endoﬁbrosis is an uncommon disease seen in high-
endurance athletes. IVUS is a novel imaging modality
that provides a deﬁnitive diagnosis that allows for proper
planning and operative treatment of these patients.REFERENCES
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